II. THE MATHEMATICAL SCIENCES:
STRENGTHS AND OPPORTUNITIES

The period since World War II has been one of dazzling accom-
plishments in science and technology, especially in mathematics, which
is riding the crest of a wave of development rare in intellectual history.
This flourishing of the discipline has run hand-in-hand with burgeoning
applications. These applications, unknown before the War, today per-
meate the theoretical fabrics of many disciplines and make up important
parts of the intellectual tool kits of working scientists, engineers, social
scientists, and managers.

The mathematical sciences have become enormously diverse. Over
the postwar decades, mathematical statistics came to full maturity; op-
erations research was born; discrete mathematics with combinatorial
formulations came into prominent use; mathematics in engineering, con-
cerned with control and operations, optimization and design, flourished;
numerical analysis allied with computing touched many fields. Tradi-
tional applied mathematics also greatly extended its reach and power
and the discipline of mathematics itself developed at a breathtaking
pace.

We shall discuss in detail only a few of the important developments
and promising directions, within the context of changes in the dynamics
of the field as a whole.5 Our comments are amplified by Appendix C, in
which Professor'Arthur Jaffe's paper, Ordering the Universe: The Role
of Mathematics, examines in depth the evolution of several areas. Pro-
fessor Jaffe's personal perspective extends and enlarges upon our general
remarks, given under these headings: (a) mathematics and technology,
(b) mathematics in and as science, (c) trends, and (d) looking ahead.

A. MATHEMATICS AND TECHNOLOGY

The emergence of "high technology" brought our society into an
era of mathematical technology, in which mathematics and engineering
interact in new ways. Fifty years ago this was the pattern: mathematics

See the Introduction and Appendix A for a description of the scope of the
mathematical sciences. Note that computer science is not included among them.
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